MicroRNA-338 regulates the axonal expression of multiple nuclear-encoded mitochondrial mRNAs encoding subunits of the oxidative phosphorylation machinery.
MicroRNAs (miRNAs) constitute a novel class of small, non-coding RNAs that act as post-transcriptional regulators of gene expression. Remarkably, it has been shown that these small molecules can coordinately regulate multiple genes coding for proteins with related cellular functions. Previously, we reported that brain-specific miR-338 modulates the axonal expression of cytochrome c oxidase IV (COXIV), a nuclear-encoded mitochondrial protein that plays a key role in oxidative phosphorylation and axonal function. Here, we report that ATP synthase (ATP5G1), like COXIV mRNA, contains a putative miR-338 binding site, and that modulation of miR-338 levels in the axon results in alterations in both COXIV and ATP5G1 expression. Importantly, miR-338 modulation of local COXIV and ATP5G1 expression has a marked effect on axonal ROS levels, as well as axonal growth. These findings point to a mechanism by which miR-338 modulates local energy metabolism through the coordinate regulation of the expression of multiple nuclear-encoded mitochondrial mRNAs in the axon.